Introduction
============

The 2003 global outbreak of Severe Acute Respiratory Syndrome (SARS) was an abrupt reminder that infectious diseases pose a continuing threat to human health. In 1967, U.S. Surgeon General William H. Stewart declared "it was time to close the book on infectious diseases" ([@bib14], citing W.H. Stewart, "A Mandate for State Action," presented at the Association of State and Territorial Health Officers, Washington, DC, December 4, 1967). In the latter half of the twentieth century, many shared this bold view that medical science had vanquished infectious disease. As a result, public health struggled to remain relevant in the face of advances in pharmaceuticals, surgery, genetics and other areas that were becoming increasingly dominant in the quest to extend and enhance human life. SARS forced many to rethink the significance of public health and the crisis, though relatively short-lived, (for commentary on the disparities between the responses to HIV and SARS, see e.g. [@bib1]) underscored the need to rebuild public health capacity that had been allowed to slip down the health system priority list.

Outside Asia, Canada was the country hardest hit by SARS. The outbreak took 44 lives, threatened many others and created numerous challenges for public health officials and for the acute health care system. In particular, SARS highlighted serious deficiencies in public health infrastructure and preparedness. As in other countries, officials in Canada were required to weigh and implement various interventions to control the spread of the disease, including quarantine.

In this chapter, I provide a legal and ethical discussion of the use of quarantine to control infectious disease outbreaks, using the Canadian experience with SARS as a case example. Quarantine represents the archetypal conflict that confronts public health: the tension between society\'s dual interests in safeguarding individual liberty while protecting and promoting the health of its citizens. I identify legislative authority for imposing quarantine on individuals and discuss limits on its use. Although the law may confer broad authority on public health officials to impose measures like quarantine, I argue those officials ought to be guided by ethical principles in considering when to use coercive powers that abrogate individual liberties. To this end, I discuss ethical frameworks to guide and inform public health decision making. Finally, I comment on quarantine\'s impact on individuals, including psychological and economic impacts as well as its effect on the health care system.

SARS in Canada: A brief chronology
==================================

SARS emerged in China in November 2002. The disease traveled to Canada in late February 2003 when an elderly woman who acquired the disease in Hong Kong returned to her home in Toronto, Ontario, Canada\'s most populous metropolitan area with approximately 4.6 million people. She died 10 days after her return. Two days later, her 44-year-old son went to the emergency department of a major Toronto hospital, exhibiting high fever, a severe cough and difficulty in breathing -- symptoms that a couple of weeks later would trigger alarm bells as a potential SARS case, but, at the time, health care workers did not know what confronted them. While awaiting admission, the man remained in an open area of a busy emergency department for 18--20 hours. This delay in admitting and isolating him was due, in part, to hospital overcrowding. Many patients and staff were exposed to the man before he was isolated. This patient died a week later. By then, public health officials realized that the mysterious disease outbreak in Asia had gained a foothold in Canada.[^1^](#fn1){ref-type="fn"}

SARS began to spread to patients, health care workers and visitors in several hospitals in the Toronto area. Hospitals at the epicenter of the outbreak began closing emergency and intensive care services and refused new admissions. By late March 2003, the Ontario government amended its public health statute, the *Health Protection and Promotion Act*, to classify SARS as a reportable, communicable disease. With the addition of SARS to the statute, public health officials could trace infected individuals and their contacts and use measures, including quarantine, to try to limit the spread of disease.

On March 26, 2003, the Ontario government declared a provincial state of emergency under the [@bib55]. The government then ordered all hospitals in the Greater Toronto area to activate "Code Orange" emergency plans that required them to suspend non-essential services, restrict visitors, and create isolation units for SARS patients. Several days later, all hospitals in Ontario were required to implement access restrictions. In short,\[t\]he hospital milieu changed abruptly in late March. A command structure was put in place in the hospital and public health directives from the province enacted authoritatively. Physical access to the hospital was restricted to a single entrance. \[Those\] whose work was deemed non-essential were told to stay at home. Visitors were not allowed, with some exceptions. Surgical procedures and outpatient appointments were cancelled. The cafeteria was closed...infection control procedures took precedence over almost all other aspects of hospital function. ([@bib32])

Quarantine was used extensively during the outbreak, with tens of thousands of individuals observing quarantine. For example, anyone who had visited certain hospitals during specific time periods was asked to observe quarantine. One thousand and seven hundred high school students were quarantined after one student at the school became ill. In most cases, individuals complied with quarantine on a voluntary basis, but public health officials sought legally enforceable quarantine orders in a small number of cases. [@bib48] note that over 13,000 Toronto residents voluntarily complied with quarantine, and the city\'s public health department had to resort to mandatory orders in only 27 cases. This accounted for just 0.1% of individuals in the metropolitan region requiring quarantine.

In contrast with other countries where quarantine was enforced more oppressively, in Canada, individuals were not threatened with imprisonment or execution, as was the case in China ([@bib35]). In Canada, there were no barricades and tape to seal people inside buildings as occurred in Hong Kong ([@bib30]). There was no issue of electronic wrist tags as in Singapore and no contracting of security companies to install surveillance cameras.

Many health care workers in the Toronto region were quarantined. "Work quarantine" also was imposed, which required health workers to travel directly between work and home without using public transit and without stopping at any other destination. They also had to separate themselves from family members while at home, wear masks when in contact with others in their household, and not have visitors. Over half of Toronto\'s 850 paramedics ended up under 10-day home quarantine during the outbreak ([@bib44]). In total, Canada had 438 cases of SARS; 251 of those were probable and 187 suspected. Ultimately, 44 people died from the disease.

A brief history of quarantine
=============================

Quarantine is one of the oldest public health tools, used by authorities to quell the spread of disease long before microscopic agents were understood as the source of contagion ([@bib43]; [@bib8]). Its roots are in the quarantine of shipping vessels, primarily to prevent spread of contagion via infested cargo and persons. One commentator notes thatquarantine practices have long been notorious for their ill-treatment of and cruelty to travelers. For centuries, travelers faced involuntary isolation based on arbitrary regulations and irrational fears in often unhealthy, degrading conditions, sometimes reinforced by the threat of execution. ([@bib13])

Indeed, quarantine has a history of being imposed with a heavy hand by officials motivated by fear and prejudice rather than medical fact. In 1900, after the body of a bubonic plague victim was discovered in San Francisco\'s Chinatown, the U.S. President ordered quarantine of all Chinese and Japanese residents of the city based, in part, on "the notion that Asians were particularly susceptible to plague because of their dietary reliance on rice rather than animal protein" ([@bib10]).

Further evidence of questionable attitudes toward and uses of quarantine emerged in the earlier years of the HIV pandemic. American public opinion polls in the l980s revealed that "28 to 54 percent of the respondents favored 'quarantine' of people with AIDS in 'special places to keep them away from the general public'" ([@bib15]).

The nation of Cuba did, in fact, institute mandatory quarantine for HIV-positive persons between 1986 and 1994, but "no systematic epidemiological studies of HIV infection in Cuba have been published that would clarify the relative effects of quarantine" and other measures ([@bib21]). There is no evidence that quarantine was applied in a discriminatory manner in Canada during the 2003 SARS outbreak. In fact, those who were asked to observe quarantine represented a wide cross-section of the population and individuals disadvantaged by poverty, race or disability were not disproportionately represented. One survey of over a hundred Torontonians who were in quarantine revealed that 72% had a college education or higher and 48% had an annual household income of more than C\$75,000 ([@bib22]). Although the sample size was relatively small, these findings were not surprising considering that health care workers comprised a large number of people who observed quarantine. Nonetheless, the lessons of history remain instructive to ensure that past prejudices are not repeated.

Legislative authority for quarantine in Canada
==============================================

The Canadian Constitution divides authority over various subjects between the federal government and provincial governments ([@bib54]). The provinces have primary authority over health care, though the federal government exercises some authority in the health sphere through its spending powers (i.e. the ability to tax citizens and redistribute funds to provincial governments for health-related programs), criminal law power, and "peace, order and good government power," which authorizes the federal government to act during times of national emergency ([@bib26]). The federal government also has explicit constitutional authority to quarantine persons and conveyances (such as airplanes and shipping vessels) entering and leaving the country. While provincial governments have authority to impose quarantine within provincial borders, the federal government\'s quarantine powers are concerned with the international movement of people and goods. Both federal and provincial quarantine powers came into play during the 2003 SARS outbreak.

The federal *Quarantine Act* and regulations authorize the government of Canada to appoint quarantine officers who may detain and assess individuals entering and leaving the country who are suspected of having a contagious disease listed in the regulations (cholera, plague, smallpox and yellow fever) or any other dangerous disease ([@bib58]). A "dangerous disease" is defined as one whose introduction to Canada "would, in the opinion of the quarantine officer concerned, constitute a grave danger to public health in Canada" ([@bib58]). Persons who are quarantined may appeal their detention to the federal Deputy Minister of Health or the Deputy\'s designate (*Quarantine Act*, 1985, Section 9, 1368). Officers may also hold and inspect conveyances suspected of carrying persons or cargo that may be infected.

In June 2003, the Canadian government amended the *Quarantine Act* regulations to add SARS to the list of contagious diseases. The incubation period of SARS was described as 20 days, meaning a quarantine officer could detain a person suspected of having SARS up to that period of time. In its public notices about amendments to the *Quarantine Act*, the federal government acknowledged that the World Health Organization recommended a quarantine period of 10 days and advised that quarantine officers would take that recommendation into account if an order had to be made. At the provincial level in Ontario, individuals were asked to observe a 10-day period of quarantine. Fortunately, during the outbreak, no federal quarantine officer faced a situation requiring the issuance of a quarantine order against an individual ([@bib23]). At the Vancouver International Airport, federal health officials relied on the *Quarantine Act* to detain an aircraft for decontamination because one passenger had SARS-like symptoms.

Various criticisms have been directed at the adequacy and effectiveness of the Canadian response at airports. First, in 2002, the year prior to the SARS outbreak, the federal government transferred airport quarantine duties to customs officials with no special training to carry out those responsibilities ([@bib36]). When the SARS outbreak occurred, "quarantine officers were quickly overextended and eventually needed additional assistance" to carry out their duties ([@bib36]). Additionally, early in the outbreak, before the cause of SARS was known, federal health officials could not provide definitive decontamination protocols for aircraft, cruise ships or other conveyances.

Thermal scanning devices were deployed at the international airports in Toronto and Vancouver to screen for passengers with high temperature. Of approximately 2.4 million air travelers, 832 were identified as requiring further assessment due to high temperature. None had SARS ([@bib36]). Some have questioned the utility of large-scale thermal scanning. In a thorough review of the epidemiology, transmission and control of SARS, Anderson and colleagues (2004) note that "the effectiveness of temperature screening at points of entry and exit as a control measure to limit between-country transmission is uncertain at present" (Anderson et al., 2004, p. 1104).

In the wake of the SARS experience, the National Advisory Commission recommended the federal government ought to ensure thatfully trained and informed quarantine officers should be available at airports \[and other ports of entry\] to deal with health threats, to provide information to and educate airport staff, customs officials, and airline personnel concerning the recognition of illness and measures to be taken to contain risk." ([@bib36])

Before the SARS outbreak occurred, the Canadian government was in the process of reviewing its public health legislation, including the *Quarantine Act*. The emergence of SARS spurred the government to expedite legislative reform of the quarantine law, which was first enacted in 1872. In May 2004, the federal Minister of Health introduced a modernized statute in the Canadian Parliament, titled "An Act to prevent the introduction and spread of communicable diseases" (Bill C-36). This law is aimed at focusing greater emphasis on air travel, the modern mode of global disease spread ([@bib24]). The revised legislation also has a more extensive list of contagious diseases (which includes active pulmonary tuberculosis, anthrax, diphtheria, measles and poliomyelitis) and empowers the federal government to go so far as to close Canadian entry points to arrivals from a jurisdiction with an infectious disease outbreak. The federal government acknowledges that this would be "an extreme measure" ([@bib24]).

In introducing the revised quarantine legislation in the Canadian Parliament, the Minister of State for Public Health remarked that the *Quarantine Act* was first drafted ata time when automobiles and jetliners were the stuff of science fiction. Needless to say, times have changed. We live in an age when people move from continent to continent in hours and days rather than weeks or months, often in airplanes and ships whose confined spaces provide a perfect breeding ground for highly communicable diseases to spread. Infectious diseases move like wildfire across the planet today. Diseases do not respect borders, so we know that we will face repeated threats to public health in the future. Among the hard lessons learned from the experience of SARS is the need to strengthen our quarantine legislation to help prevent the introduction and spread of both emerging and re-emerging communicable diseases ([@bib20]).

The proposed legislation must be reviewed by a parliamentary committee on health and then be approved by the Canadian House of Commons and Senate before being proclaimed into law.

Each province and territory in Canada has public health legislation that establishes the powers of public health officials to carry out various functions including communicable disease control. This encompasses the authority to issue isolation and quarantine orders. In the province of Ontario, the *Health Protection and Promotion Act* empowers a medical health officer to order a person who is or may be infected with a communicable disease to "isolate himself or herself and remain in isolation from other persons"; otherwise "conduct himself or herself in such a manner as not to expose another person to infection"; undergo a medical examination; and submit to necessary treatment ([@bib56]). The medical health officer may issue such an order if she or he has reasonable and probable grounds to believe three conditions exist: (1) "a communicable disease exists or may exist or that there is an immediate risk of an outbreak of a communicable disease"; (2) "the communicable disease presents a risk to the health of persons"; and (3) "the requirements specified in the order are necessary in order to decrease or eliminate the risk to health presented by the communicable disease" ([@bib56]).

The *Health Protection and Promotion Act* was amended during the 2003 SARS outbreak to specify that an order may be directed at an individual or a class of persons \[Section 22 (5.0.1), amended, 2003, Chapter l, Section 15(1)\]. This amendment was critical to enable public health officials to deal with situations involving hundreds or thousands of people who may have been exposed to an infectious disease, such as 1,700 high school students. The statutory amendment stipulates that notice may be communicated through the media or other public mechanism when the delay involved in notifying persons individually is "likely to cause a delay that could, in the opinion of the medical officer of health, significantly increase the risk to the health of any person" (Section 5.0.3).

Under Ontario\'s statute, a medical health officer must inform individuals subject to a quarantine order of their right to a hearing before the Health Services Appeal and Review Board, an administrative tribunal composed of 12 members appointed by the government ([@bib57]). The individual must request a hearing in writing within 15 days of receiving notice of an order. In turn, the Board is obliged to hold a hearing within 15 days of receiving a hearing request and has authority to uphold, vary or rescind the order (Section 44).

Despite efforts to safeguard the rights of those who are subject to quarantine orders, some legislative gaps and shortcomings are apparent. For instance, though individuals typically have a right to appeal an order, this protection may be illusory in many cases. A person may be ordered to observe quarantine for a period of 10 or 15 days from the date of the notice. Under Ontario\'s legislation, the order takes effect immediately, even if the person subject to the order evinces an intention to appeal the order \[Section 44 (3)\]. After the Health Services Appeal and Review Board receives the notice of hearing, the Board has discretion to suspend the quarantine order, but is not bound to do so. By the time the Board hears the appeal, the matter may well be moot since the quarantine period will likely have passed.

In addition, Ontario\'s legislation and the federal *Quarantine Act* are silent with regard to obligations to assure acceptable detention conditions for persons under quarantine outside their homes. Model emergency health powers legislation developed by public health legal experts in the United States provides a template for legislative authority during an event such as an infectious disease outbreak ([@bib18]). This legislation explicitly addresses responsibilities of public health officials toward individuals who must comply with mandatory quarantine orders. For example, if an individual must wait out the quarantine period in a location other than her or his home, authorities must ensure those premises are safe and hygienic and provide individuals with necessities such as food, clothing, medication and means to communicate with the outside world. In addition, the model U.S. legislation provides for expedited judicial review of quarantine orders and entitles individuals to legal representation. Such legislative protections advance principles of fairness, due process and respect for persons.

Legal challenges to quarantine orders
=====================================

Quarantine orders may be challenged on various legal grounds, but I focus briefly here on constitutional challenges under the [@bib53] (the "*Charter*"). The *Charter*, which became part of Canada\'s Constitution in 1982, guarantees a number of fundamental rights with which the state cannot unjustifiably interfere. Quarantine orders may infringe on various rights protected under the *Charter*, including the freedom of assembly and association (Section 2), mobility rights (Section 6), rights to liberty and personal security (Section 7), freedom from arbitrary detention (Section 9), freedom from cruel and unusual treatment (Section 9), and equality rights (Section 15).

The most likely constitutional basis for challenging a quarantine order is Section 7 of the *Charter*, which states "Everyone has the right to life, liberty and security of the person and the right not to be deprived thereof except in accordance with principles of fundamental justice." Section 7 protects against unreasonable, state-imposed restraints on liberty as well as government action that imposes severe psychological stress ([@bib62]; [@bib60]).

*Charter* rights are not absolute and may be justified under Section 1 of the *Charter*, which states:The *Canadian Charter of Rights and Freedoms* guarantees the rights and freedoms set out in it subject only to such reasonable limits prescribed by law as can be demonstrably justified in a free and democratic society.

Under Section 1, the state may justify a *Charter* violation by convincing a court of four points: its action was based on a pressing and substantial concern; its goal was rationally connected to the limitation imposed on an individual\'s rights; the limitation impairs the individual right in a minimal fashion; and there is proportionality between the benefits of the limitation and its harmful impact ([@bib63]).

The key challenge under Section 1 is to balance the rights of individuals with the competing interests of society as expressed through government action. A former Chief Justice of the Supreme Court of Canada has advised that "\[i\]t may become necessary to limit rights and freedoms in circumstances where their exercise would be inimical to the realization of collective goals of fundamental importance" (*R. v. Oakes*, 136). The Supreme Court of Canada has further instructed that in justifying a limitation on a *Charter* right, the government need not provide "scientific demonstration"; rather, it can defend its actions "by the application of common sense to what is known, even though what is known may be deficient from a scientific point of view" ([@bib64]). Clearly, in implementing control measures during the early stages of a novel disease outbreak, public health authorities will often lack scientific facts and must make judgment calls about restricting individual liberties in the name of protecting the population as a whole.

Despite this general guidance as to how *Charter* infringements may be justified, there is little Canadian jurisprudence directly addressing potential constitutional violations in the public health context. Consequently, Canada does not have a corpus of legal rulings that instruct how to apply specific *Charter* rights and the Section 1 justification test in regard to public health interventions. This contrasts with the United States, where courts have given specific instruction as to how to balance competing interests at stake in public health. For example, it has been noted that \[t\]he judge must defer to public health authorities on their choice of public health strategies. Public health orders get the most permissive judicial review... because they are based on objective criteria, are usually of limited duration, and are necessary to prevent imminent harm. ([@bib66]; [@bib16])

In two cases where courts have balanced claims of individual *Charter* rights against a broader public health interest, the latter has prevailed. The 1995 Ontario court decision in *Canadian AIDS Society v. Ontario* involved HIV testing of stored blood that had been donated some 11 years previously. When the blood was collected from the donors between 1984 and 1985, they were not advised that the blood would be tested for HIV as no such testing capacity existed at that time. When testing became available, the Canadian Red Cross Society tested the stored samples to trace any recipients of contaminated blood. Twenty-two HIV-positive donors were identified; nine of whom had previously been identified, leaving 13 remaining donors. The issue that arose in this case was whether the Red Cross should notify the donors and report them to the Province of Ontario in accordance with the *Health Protection and Promotion Act*. The Canadian AIDS Society objected to donor notification and reporting on the basis that the donors had not consented to testing their blood for HIV, and notification and reporting would violate the donors' privacy rights.

The Court accepted that Section 7 of the *Charter* may be interpreted to recognize a blood donor\'s privacy interest in regard to personal information revealed through testing their blood samples. However, the Court went on to rule that the public interest in mandatory reporting of HIV cases to public health authorities outweighed the individual donors' privacy interests. The Court noted that "although due consideration will be given to the privacy rights of individuals, the state objective of promoting public health for the safety of all will be given great weight" ([@bib61]).

In 2002, a court in Ontario applied similar logic in adjudicating a *Charter* challenge by a tuberculosis patient who was under detention for treatment (*Toronto* (*City, Medical Officer of Health*) *v. Deakin*). The patient, who had consented to a four-month detention and treatment order by the medical health officer, challenged a four-month extension to the order that health professionals believed was necessary to control his tuberculosis. The patient, who had been physically restrained during several violent outbursts and was routinely restrained during "smoke breaks" to prevent escape (which he had done once to buy beer), argued the restraints and continued detention violated his constitutional liberty rights. In a brief judgment, the Court accepted his rights were violated, but concluded the infringement was justified under Section 1 of the *Charter*. The Court stated:What was done to \[the patient\] was carried out for the protection of public health and the prevention of the spread of tuberculosis, a disease that \[a medical specialist\] described as extremely contagious. \[The patient\] is in the early stages of the disease, it is eminently treatable now, but will become less responsive and more virulent if not treated. ([@bib65])

Despite the dearth of Canadian constitutional jurisprudence in the public health context, it appears that courts will recognize the need to balance competing interests and will likely give deference to public health officials who must act during times of uncertainty and possible emergency. Only in situations involving arbitrary or unreasonable exercise of public health powers are courts likely to find a breach of rights protected under the *Canadian Charter of Rights and Freedoms*.

Ethical principles in public health action
==========================================

Lawrence Gostin, a leading public health law expert, counsels that "\[i\]n a democratic society, coercive \[public health\] powers should be carefully justified. We have to balance the public health interests of society against the freedom of the individual" ([@bib17]). Indeed, while the law may give sweeping powers to public health officials, those officials ought to weigh ethical considerations in deciding what public health interventions are justified in particular situations.

The field of public health ethics, compared to clinical ethics, is relatively nascent. Only in the past several years have theorists attempted to formulate ethical frameworks for the justification of public health interventions ([@bib27]; [@bib4]; [@bib50]). In the wake of the SARS outbreak, specific efforts have been made to identify ethical principles relevant to infectious disease outbreaks ([@bib45]; [@bib7]). [@bib4] note that public health is one of few professions backed by the coercive power of the state; the legal authority of public health officials to impose quarantine is one relevant example. They contend that,\[b\]ecause of its public and governmental roles, public health has ethical problems unlike those of most other professions. The relationship between ethics and law is a long and tangled one, but it is safe to say that most public health laws and regulations have behind them an explicitly moral purpose: that of promoting and protecting the lives of citizens. ([@bib4])

[@bib27] also situates the need for a public health ethics framework in the coercive nature of many public health interventions:Indeed, it is in great part *because* such power is vested in public health by law that a code or framework of ethics designed specifically for public health is so very important. The need for a code of ethics for public health, then, might be viewed as a code of restraint, a code to preserve fairly and appropriately the negative rights of citizens to noninterference. ([@bib27])

Clearly, a number of ethical values come into play in the public health response to outbreaks of infectious diseases like SARS. Members of the Joint Centre for Bioethics at the University of Toronto have enumerated the following as ten key values: individual liberty; protection of the public from harm; proportionality; reciprocity; transparency; privacy; protection of communities from undue stigmatization; duty to provide care; equity; and solidarity ([@bib45]). [@bib7] detail similar values. They cite the precautionary principle as central to public health ethics, which requires that steps be taken to protect the public against reasonably foreseeable threats, even in a climate of medical and scientific uncertainty. They emphasize principles of "least restrictive alternatives," justice, and transparency, within which are subsumed concerns with individual liberty, fairness, privacy and due process.

[@bib27] suggests a six-step framework to guide public health officials in choosing an ethically-sound course of action by evaluating the various options available to them. She argues first that the goals of a public health intervention must be identified. In the context of quarantine, the purpose is to limit the spread of an infectious disease by segregating those who may carry the disease from uninfected individuals. Next, officials ought to evaluate the effectiveness of an intervention in achieving its goals. Quarantine clearly will not be effective in reducing spread of a disease that is not transmissible by ordinary community contact. Kass states that "\[t\]he question for policy and ethics analysis, then, is what quantity of data is enough to justify a program\'s implementation? As a rule of thumb, the greater the burdens posed by a program the stronger the evidence must be to demonstrate that the program will achieve its goals" ([@bib27]).

Public health officials must also weigh the burdens or harms the intervention may place on individuals. Quarantine restricts individual liberty by limiting freedom of movement, and imposes various psychosocial burdens that I discuss in greater detail below. As the fourth step in the analysis, it is important to consider whether the burdens of an intervention can be minimized while retaining its efficacy. As [@bib27] points out: "If 2 options exist to address a public health problem, we are required, ethically, to choose the approach that poses fewer risks to other moral claims, such as liberty, privacy, opportunity and justice. Making this assessment relies on the existence of sound data" (p. 1780). As well as being more ethically defensible, a less restrictive intervention is also more likely to withstand legal challenge.

The penultimate step in Kass' framework requires assessing how to implement an intervention in a fair manner that does not unjustifiably discriminate against specific groups. As history reveals, quarantine has been imposed unfairly for inexcusable reasons. Finally, public health officials must consider whether the benefits of an intervention outweigh the burdens. [@bib27] also acknowledges that, "public health ethics must emphasize positive rights as well.... Public health has affirmative obligations to *improve* the public\'s health and, arguably, to reduce certain social inequities" (2001, p. 1777; emphasis in original).

In the specific context of large-scale quarantine, [@bib2] argue public health authorities should address three key questions. First, does medical evidence indicate that quarantine is likely to be effective in limiting the spread of disease? Second, from a logistical perspective, can officials safely and effectively quarantine large numbers of people? Third, mirroring the last step of Kass' framework, the adverse consequences of quarantine must be balanced against its potential benefits.

It is arguable that the wide-scale imposition of quarantine during the SARS outbreak in Canada, albeit mostly voluntary, was used excessively and, in some cases, would fail to pass the threshold question of being an effective measure to diminish disease transmission. Beijing and Toronto both quarantined around 30,000 people, but Beijing had 10 times as many SARS cases as Toronto: 2,500 compared to Toronto\'s 250. The U.S. Centers for Disease Control and Prevention has suggested "that only a third of the 30,000 Beijing residents quarantined during the SARS outbreak faced significant risk of contracting \[the disease because\] only residents who came into direct contact with a symptomatic patient were later infected; those who cared for a SARS patient carried the highest risk" ([@bib9], citing [@bib6]). So if Beijing used quarantine too often, then Toronto\'s even greater use is perhaps subject to even more criticism.

It also may be contended that quarantine on this scale was unenforceable; indeed, research describes the inability of public health officials to contact individuals in a timely manner to advise them to observe quarantine. In Toronto, the Department of Public Health identified over 23,000 persons who were contacts of SARS patients and, arguably, ought to have been quarantined ([@bib48]). Of these, approximately 9,000 could not be reached at all by public health officials, or only after the 10-day quarantine period had expired.

Finally, evidence indicates that people with SARS are most infectious 5--10 days after developing symptoms ([@bib40]) and there are no documented cases of an asymptomatic individual transmitting the disease to another ([@bib28]). This knowledge suggests that quarantining people who have no symptoms will be of little utility. As a consequence, resources ought to be directed at segregating and caring for persons with symptoms and at public education strategies to ensure people can recognize symptoms of the disease and know when to seek medical attention.

The impact of quarantine
========================

The harsh toll SARS exacted, including the many detrimental impacts of quarantine, came to be termed the "collateral damage" of the outbreak ([@bib3]). In this section, I highlight some of the consequences of quarantine, both for health care workers and others. [@bib22]) emphasize that "\[k\]nowledge and understanding of the experiences of quarantined persons are critical to maximize infectious disease containment and minimize the negative effects on those quarantined, their families and social networks."

It has been noted that, "the SARS outbreak is unique in recent history in its rapidity of transmission, its concentration in health settings and the large number of health care workers who have been infected" ([@bib33]). In fact, health care workers accounted for over 40% of SARS cases in the Toronto area and a key challenge was "to manage and allocate health care staff as the illness forced quarantine of dozens of SARS-exposed workers" ([@bib29]). Many health care workers were isolated or quarantined, including those with infection control and microbiology expertise whose skills were desperately needed during the outbreak.

Recent studies have assessed the impact of quarantine (and other measures associated with control of SARS) on health care workers and others ([@bib37]; Maunder et al., 2003; [@bib32]). In general, the unsurprising conclusion is that "the effect of SARS on the health care system in the greater Toronto area was dramatic...the SARS outbreak had significant psychosocial effects on hospital staff.... The effects on families and lifestyle was also substantial" (Nickell, et al., 2004, p. 793). Further, the [@bib36] cautions that "the impact of SARS on individuals working within the health system should not be underestimated."

In regard to the specific impact of quarantine, an editorial in a Canadian nursing journal comments that:The procedure of quarantine, from its beginnings, seems to have been imposed from the outside, as a law or interdict, and resulted in, or at the very least represented, segregation, social and psychological isolation, stigma, reduced status, and the potential powerlessness of those affected. ([@bib52])

One nurse expresses her views as follows: "I am ordered into quarantine and feel as though such a restriction could apply only to some plague-threatened inhabitant of the Middle Ages" ([@bib11]).

Health care workers in quarantine reported feeling disconnected and at a disadvantage when they returned to work because they were not up to date on key information, including latest infection control protocols. This reaction demonstrates the need for ongoing communication with workers who are in quarantine so that if they do not become ill, they can return to work feeling ready to do so. Physicians in quarantine who were interviewed at the height of the outbreak "described anxiety about the wellbeing of ill colleagues and their frustration in not being able to elicit details about their condition" ([@bib47]). While patient confidentiality must be respected, health care facilities ought to be aware that "for those quarantined, knowledge of how their colleagues were faring may have alleviated some of their stress...." ([@bib47]). One Toronto hospital experimented with maintaining communication with health care workers during the quarantine.A number of our staff were put on home isolation after having unprotected exposure to a patient in our Intensive Care Unit.... Suddenly we were faced with a whole new challenge -- how to communicate with large numbers of staff at home.... The hospital\'s informatics staff quickly established a "lifeline" for staff by providing access to their hospital email from home and created a password-protected SARS Internet site through our website. This enabled staff to stay on top of what was happening at the hospital during their absence and reduced their reliance on media for information. ([@bib34])

In addition to psychosocial impacts on health care workers, quarantine and other measures used to control the spread of SARS had major consequences on access to health care. The "Code Orange" directive that required hospitals to restrict access to all but the most critically ill patients meant that a vast number of services, including surgeries and other procedures such as radiation therapy for cancer patients, were cancelled ([@bib3]). The quarantine of health care workers exacerbated this already difficult situation. The [@bib36] estimates the cost of addressing the surgical backlog at \$32.1 million. In addition, family and friends of patients in hospital were either not allowed to visit, or access for visitors was severely restricted ([@bib3]).

When hospital services began returning to normal, surgeries that had been cancelled had to be rescheduled. One contentious point is that "patients were often allocated to operating rooms not based on urgency of their condition but based on an equitable distribution of finite operating resources within different surgical divisions (e.g. orthopaedics, neurosurgery, plastic surgery, and so on. Many felt this was not fair or appropriate resource allocation" ([@bib3]).Overall, "in the public perception, the SARS outbreak turned the modern world of healthcare on its head in Toronto, in the sense that healthcare workers were seen as victims and vectors of disease rather than healers, and hospitals were seen as contaminated areas rather than places fostering health." ([@bib32])

While quarantine during SARS had a unique impact on workers and patients within the health care system, it also disrupted the lives of ordinary citizens who faced over a week of segregation because they had the misfortune of possible exposure to SARS. Studies have focused on assessing the effect of quarantine on health care workers, but some research has attempted to explore the experiences of others who observed quarantine. The findings of one Toronto survey are not unexpected:All respondents described a sense of isolation. The mandated lack of social and, especially, the lack of any physical contact with family members were identified as particularly difficult. Confinement within the home or between work and home, not being able to see friends, not being able to shop for basic necessities of everyday life enhanced their feeling of distance from the outside world. ([@bib22])

Quarantine also had significant economic consequences. Thousands of employees lost income while they stayed home to observe quarantine or provide care for others who were quarantined. It has been argued that the ethical value of reciprocity demands that the state compensate those whom it asks to stay home from work to comply with quarantine ([@bib45]). Expressed in practical terms,\[a\] person potentially missing a mortgage or car payment may face a strong temptation to break quarantine in order not to lose earnings. By promising compensation, the government creates incentives to stay home, and thereby limits the risk that SARS may spread, thus reducing the economic dislocation caused by the disease. ([@bib25])

Some people had to use vacation time or take unpaid leave in order to observe quarantine. It has been observed that "the initial refusal of governments to recognize the lack of an income cushion for Torontonians obeying quarantine orders clearly contributed to reluctance of some to stay away from work, further spreading SARS" ([@bib5]). This view is echoed by legal counsel for the City of Toronto who was involved in drafted mandatory quarantine orders when individuals failed to accede to voluntary requests:People were cooperative, but among other things, the voluntary isolation presented financial hardships for families with one income earner who was suddenly placed under home isolation. The situation became extraordinarily difficult, and public health authorities found that a few circumstances required legal intervention. ([@bib46])

The government of Ontario enacted new legislation, the *SARS Assistance and Recovery Act 2003*, to give job protection to employees who were observing quarantine or had to stay home from work to care for another individual, such as a child, who was quarantined. This law, which came into force on May 5, 2003, had retroactive effect to March 26, 2003, to authorize unpaid leaves of absence for employees in various circumstances, including those observing quarantine or receiving treatment for SARS. A SARS Assistance Plan was also announced to offer some financial compensation to people who lost income during periods of quarantine.

Conclusion: Lessons learned and looking to the future
=====================================================

The 2003 global outbreak of SARS forced public health systems worldwide to evaluate their capacity to respond to a novel disease crisis. As with other countries hit hard by the outbreak, quarantine was heavily used as a public health intervention to attempt to control the disease in Toronto, Canada. Individuals in Canada and other countries were extremely compliant in voluntarily accepting a temporary restriction on their liberty for the broader benefit of their communities. However, public health officials cannot always assume individuals will not resist coercive restrictions. Anderson and colleagues (2004) give the following caution:...it is difficult to escape the conclusion that the world community was very lucky this time round, given the very low transmissibility of the agent, plus the fact that fairly draconian public health measures could be put in place with great efficiency in Asian regions where the epidemic originated. Given the litigious nature of people in North America in particular, and to a lesser degree in western Europe, the control of SSEs \[super-spreading events\] in these regions might have presented greater problems if mass quarantining had been required. (Anderson et al., 2004, p. 1104)

A representative of the American Civil Liberties Union, echoing this concern, points out that "North American litigiousness" is far more characteristic of the United States than Canada: "I think Americans will be more skeptical about quarantine proposals than Canadians are, and probably more anxious to exercise their legal rights" ([@bib49]).

Indeed, it is important to keep in mind that the law, particularly constitutionally-entrenched rights and freedoms, places important limits on the use of coercive public health interventions. As well, ethical principles serve to restrain the exercise of public health powers. In deciding whether to interfere with individual liberty during a disease outbreak, law and ethics both demand that officials ask themselves the following question: "Does a coercive intervention truly reduce aggregate health risks, and what, if any, less intrusive interventions might reduce those risks as well or better?" ([@bib16])

It is arguable that quarantine was overused during the SARS outbreak and, in many cases, was likely not a truly effective measure in reducing disease spread. Commentators have suggested that "in hindsight, overrecognition of contacts, especially in two hospital-wide quarantine efforts, may have resulted in an overestimate of the number of persons requiring quarantine" ([@bib48]). Yet, the phrase "in hindsight" is significant and public health officials clearly must have some degree of latitude when responding to a novel disease outbreak. Interventions that are based on up-to-date evidence and that are not applied in an arbitrary, unfair or discriminatory manner are most likely to pass legal and ethical scrutiny.

Various examples from Toronto\'s experience with SARS demonstrate that public health officials were concerned with applying quarantine fairly. For instance, although the outbreak had a major economic impact on businesses in Toronto\'s Chinatown, quarantine was not applied in a discriminatory manner against Chinese Canadians. Historical practices of quarantine based on racial prejudices were not repeated. As well, public health officials strove to apply evidence-based quarantine. Despite the retrospective observation that quarantine may have been implemented too broadly, officials resisted "pressure to lengthen the quarantine period to 14 days \[because\] data did not support a quarantine period longer than 10 days" ([@bib48]).

After successfully containing SARS, public health authorities and legislators have focused attention on the need to renew and modernize public health legislation. [@bib31] observe that "\[l\]aw is an essential tool for public health. Law sets the structure within which public health officials, regulators and private citizens act to protect the population\'s health. Law can impede that process...or it can enhance it..." The crucial role of law in public health is highlighted by the national and provincial commissions of inquiry that have analyzed the Canadian SARS outbreak and recommended strategies to equip the public health system for the next outbreak. For example, the [@bib36] comments on a number of legal and ethical issues associated with the outbreak and in a discussion aptly titled "Legal Confusion," the [@bib38] highlights legal ambiguities that hindered an effective outbreak response. These include concerns as to which level of government was ultimately in charge of the outbreak and the lawful authority of public health officials to take steps to control the disease.

A key initiative underway in Canada is the development of a national Public Health Agency to be tasked with responsibilities related to infectious and chronic diseases and emergency planning and response ([@bib41]). Canada\'s first Chief Public Health Officer was appointed in late September 2004 ([@bib42]). Although details about the precise functions and authority of the Agency have not been announced, this body has potential to serve a key role in enhancing national readiness and coordinating future outbreak response. Indeed, it has been noted that "\[a\]t least one positive development might emerge from Canada\'s recent outbreak of \[SARS\]: the creation of a national disease control centre similar to the Centers for Disease Control and Prevention (CDC) in the US" ([@bib51]). However, as provinces have primary constitutional authority over health, a federal agency will face legal limits on its ability to act unilaterally and will likely strive to collaborate, rather than dictate.

Needed efforts to renew and modernize public health laws are also underway in Canada, with the federal government introducing an updated quarantine statute and continuing its work toward enacting comprehensive health protection legislation to replace existing laws governing food, drugs and hazardous products. Various provincial governments also are reviewing their public health laws. The SARS experience taught officials that legislation authorizing public health interventions like screening, isolation, quarantine and treatment must be sufficiently flexible to allow rapid response to a new infectious agent. For example, many public health statutes have schedules listing various infectious diseases for which coercive interventions are warranted. Such lists must be capable of swift amendment so that officials are not hamstrung in their ability to respond to a disease outbreak because a novel agent is not yet covered by public health legislation. Similarly, the SARS experience reveals that officials ought to have the legal authority to implement class quarantine orders as it may be unworkable to issue individual orders to thousands of people. The mandated length of quarantine must be based on the best available evidence in order to ensure that individual liberty is not restricted longer than necessary.

Government officials who impose restrictive measures like quarantine should concurrently offer resources to mitigate individual hardships. Workers who cannot report to work because they are in quarantine face, at a minimum, income interruption and, at worst, job loss. Legal mechanisms may be necessary to protect employees' jobs and compensate them for lost income during periods of quarantine. If the next disease is more virulent than SARS, then public health officials cannot afford the consequences of individuals breaking quarantine to go to work so they can buy groceries for their families.

Outside Canada, numerous other jurisdictions are also engaged in processes of public health renewal. At the international level, the World Health Organization is revising its International Health Regulations, which some have criticized as "nonresponsive to the major challenges of emerging infectious diseases" ([@bib19]). In fall 2004, the European Union launched its Centre for Disease Prevention and Control in Stockholm, Sweden ([@bib12]). Canada\'s new Public Health Agency emphasizes the need for international public health collaboration and intends to "play a leadership role with global partners, such as the World Health Organization and the U.S. Centers for Disease Control and Prevention and new European Centre for Disease Prevention and Control as well as other public health agencies" ([@bib41]). The fact that our world is a global village is a boon to infectious agents driven to replicate and spread to as many hosts as possible. At the same time, international connectedness is crucial to the worldwide communication and cooperation necessary to mobilize an effective disease outbreak response.

Looking back on SARS, it is worthwhile to keep in mind the following caution: "In the next global epidemic...we may not be so lucky....Thus one of the major dangers arising from the effective control of SARS is complacency. Sentiments of the type 'we have been successful once -- we will be again' may be far from the truth" (Anderson et al., 2004, p. 1104). Clearly, public health authorities at local, national and international levels must remain vigilant to respond to the next, novel infectious agent when -- not if -- it happens again. In responding to these threats through the use of powers such as quarantine, officials must likewise remain vigilant to comply with legal and ethical principles that require balancing public health protection with individual rights and liberties.

It is not surprising that the advent of a frightening, seemingly new public health menace has prompted consideration of coercive measures. Throughout history, plagues have been met with restrictions upon individual liberties. ([@bib39])

For a comprehensive discussion of the SARS outbreak in Canada, see [@bib36]. Information in this summary is drawn largely from this report.
